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1        Answer all six questions.  
2        All questions are of equal value, and parts carry marks as indicated. 
3        Read ALL questions carefully. 
4        Show all working neatly in all parts. Answers without working details will attract little marks. 
5        All symbols, unless stated otherwise, have their usual meanings. 
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      (a)  Solve  |𝑥 − 3| = 5.                                                                                                          (Marks: 4) 
                
 
 
      (b)  Given that xxf =)(  and 1)( 3 += xxg , find: 
  (i)  gf  (2)  (ii)  fg  (4) 
 
                                                                                                                                                      (Marks: 5) 
      (c)   Find the expression for )(1 xf −  for the following function: 






                                                                                                                                                      (Marks: 5) 
      (d)  Find the following limits: 








             
                     (ii)         
lim
𝑡→2
𝑡3 + 3𝑡2 − 12𝑡 + 4
𝑡3 − 4𝑡
 
                                                                                                                                                      (Marks: 6) 
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(a) Solve the following equalities and in each case sketch the solution on a coordinate line:  
 





< 1                                                                                                     (Marks: 8) 
 
(b) During the first 40 s of a rocket flight, the rocket is propelled straight up so that in t seconds 
it reaches a height 𝑠(𝑡) = 0.3𝑡3 ft. 
 
(i)    How high does the rocket travel in 40 s? 
(ii)  What is the average velocity of the rocket during the first 40 s? 
(iii) What is the average velocity of the rocket during the first 1000 ft of its flight? 
(iv)  What is the instantaneous velocity of the rocket at the end of 40 s? 
                                                                                                                                                      (Marks: 7) 
(c) Find the values of x, if any, for which the following functions f are not continuous. 
           (i)  735)( 4 +−= xxxf                 
                      









xf     




(a) Find the derivative of the following function: 
 





                                                                                                                                                      (Marks: 7) 
 
(b)  First check if the L’Hôpital’s rule can be applied to calculate the following limit. If it can be 







            where 𝑐 is a constant                                                                                                         (Marks: 6) 
 
(c) Assuming that oil spilled from a ruptured tanker spreads in a circular pattern whose area increases at a 
constant rate of 6 km2/s. At what rate is the radius of the spill increasing when the area is 8 km2? 
 
                                                                                                                                                      (Marks: 7) 
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Question 4 













             (ii) Compute the derivative of the following function: 















                                                                                                                                                      (Marks: 6) 
 
    (b)  (i)   Evaluate the following definite integral: 
      −−
4 
0 
3  )34( dxxx  
          (ii)   Evaluate the following indefinite integral: 





                                                                                                                                                      (Marks: 7) 
 
   (c)  Find all values of  for which det(A) = 0: 
                                              𝐴 = [
𝜆 − 4 0 0
0 𝜆 2
0 3 𝜆 − 1




(a) Find the norm of the vector w: 
                                                   w = (−7, 2, −1) 
                                                                                                                                         (Marks: 4) 
 
(b) Write matrix A in the form of  IA | , and then by reducing matrix A to the form of I, find the  
inverse of A. 









































                                                                                                                                                      (Marks: 6) 
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       (c) Find the minor 𝑀22 and cofactor 𝐶22 of matrix 𝐴 given by: 
                                                     𝐴 = [
4 −1      1  6
0    0   −3  3
  4    1
  4    1
     0 14
      3 2
] 
                                                                                                                                                    (Marks: 4) 
       (d) Find a vector that is orthogonal to both vectors u and v given by: 
                          )2,4,6(−=u  and )5,1,3(=v          
                                                                                                                                         (Marks: 6) 




      (a)   For )4,3(=u , )1,5( −=v  and )1,7(=w , calculate: 
 
 (i)   u • (7v + w) 
   
            (ii) u (v • w) 
                                                                                                                                                      (Marks: 5) 
 
     (b)   Plot the following points on an Argand diagram. 
  (i)  i32 +   (ii)  i−−3  
     
                                                                 .                                                                                    (Marks: 5) 
 
 
     (c) Find all the roots of the following complex number: 
                         2/1)31( iz +=  
                                                                                                                                          (Marks: 7) 
 
     (d)  Express the following complex expression in the form of 𝑎 + 𝑏𝑖: 
           
                                          𝑖(1 + 7𝑖) − 3𝑖(4 + 2𝑖) 
                                                                                                                                                      (Marks: 3) 
 
 
